This paper is the first research attempt that investigates the impact of a large number of corporate governance mechanisms on the performance of Greek banks, employing widely accepted in the literature of corporate governance econometric models. Results indicate that system GMM models are more suitable methodological tools than pooled OLS and fixed effects models to address well-known econometric problems, such as endogeneity, simultaneity and unobserved heterogeneity of individual banks. The findings, as derived from the application of GMM models, imply that increasing the board size and the number of independent directors can both have positive impact on the performance of Greek banks, but only up to a certain point. Thus, bank efficiency will increase as board size and the proportion of independent directors grow up to a point where these relationships hit a maximum from which bank performance decreases. Our multi-model estimations failed to trace any significant contribution of the number of female and foreign directors on the performance of Greek banks. Finally, the dual appointment of a CEO as Chairman appears to affect negatively two out of four proxies of bank performance. Overall, the results provide support for the positive impact of corporate governance mechanisms on the performance of Greek banks. The significance of these findings increases, considering that the period under study (2008)(2009)(2010)(2011)(2012)(2013)(2014) is marked by high market volatility and uncertainty due to the well-known debt crisis that plagues Greece since the beginning of 2008.
Introduction1©
The recent global financial crisis motivated a large number of researchers to assess the impact and usefulness of corporate governance mechanisms on the performance of banking institutions. In the academic literature, it is widely accepted that banking institutions play a crucial role in all modern economic systems. Thus, ensuring the financial stability of the banking sector can only be seen as a top priority for national economies worldwide in order to succeed in their efforts towards long-term prosperity. Under this notion, the Basel Committee on Banking Supervision (BCBS) (2006) urges banks to comply with the values and framework of corporate governance (CG) in order not only to increase transparency, but also to regain the society's confidence in the banking system. Moreover, efficiently governed banks can be seen as an additional protection shield for potential investors and shareholders, since due to their crucial intermediary role, the banking industry is in a unique position to convey the values and codes of corporate governance across all business sectors of a country's economy (Caprio and Levine, 2002 ).
Although the complexity and variety of the banking products does not favor the reduction of information asymmetry, the second pillar of Basel II as issued by the Basel Committee on Banking Supervision (2005) and the Dodd-Frank Act 1 both highlight the importance of board structure and the necessity to increase the numbers of independent board members in banking boards as not only to protect the interests of the minority shareholders, but also to ensure improved monitoring efficiency, accountability and financial transparency.
Our paper aims to contribute to the existing pool of knowledge on corporate governance through assessing the impact of a significant number of corporate governance mechanisms on bank value for Greece, a country that is a member of the European Monetary Union. The main motive of this study is to evaluate and discuss the capability of the Greek banks' board of directors (BoD) to monitor and motivate bank managers under the assumption that efficiently governed banks lead to motivated bank managers and as a result increased bank efficiency. Second, this paper focuses on assessing the contribution of the existing Corporate Governance regulatory framework on the performance of Greek banking institutions by employing a representative sample of thirteen Greek banks that hold altogether 99% (on average) of the country's market share. This study is influenced by the previous works of Andres and Vallelado (2008) and Mehran (2005, 2012) . However, our empirical models and findings extend the above papers in a number of interesting and innovative ways. First, this is the only study that narrows its research interest on assessing the impact of corporate governance mechanisms on bank performance for the case of Greece and for a period ranging from the beginning of the severe sovereign debt crisis in 2008 until 2014. Considering that this crisis continues to plague the Greek economy until present, this paper offers a unique opportunity to answer the question whether significant relationships between corporate governance mechanisms and bank performance can be traced for a national economy that is characterized by high market volatility and financial instability. Previous studies focused on corporate governance issues for the case of Greece (Grose et al., 2014) limit their analysis on a theoretical presentation of the Greek CG regulatory framework, they analyze the implementation of the CG system and present their conclusions on the compliance of listed companies in the Athens Stock Exchange (ASE) with the relevant Greek CG legal framework. These studies lack empirical analysis, they do not concentrate on the banking sector and do not provide exhaustive results to document the impact of CG mechanisms on bank efficiency. Thus, our paper aims to enrich the very limited governance literature for the case of Greece by producing for first time, to the best of our knowledge, the most complete set of empirical data used to assess the corporate governance bank performance nexus for the Greek banking sector.
Second, this paper employs multiple measures of bank efficiency. Doing so, we can crosscheck the robustness of the produced empirical findings. For this purpose, we use four alternative proxies of bank performance (i.e., net interest margin, return on average equity, pre-tax operating income and return on average assets) documenting and assessing the persistence of significant links that are traced from the empirical applications on our dataset 2 .
Third, this paper present empirical results from the application of three widely used in the related literature econometric tools; the pooled OLS, the fixed effects (within estimator) and the two-step system GMM estimator. This approach enables to draw comparative conclusions and to test the 2 Considering that our dataset does not include only banks that are listed in Athens Stock Exchange (ASE), we decide not to employ Tobin's Q as a proxy of bank performance in our research. Nevertheless, we support that even if all sample banks were listed in ASE, Tobin's Q would not be an appropriate proxy for bank performance, since the period under study (2008) (2009) (2010) (2011) (2012) (2013) (2014) ) is characterized by high market volatility and financial distress, as an aftermath of the sovereign debt crisis.
validity of these methods and the robustness of the empirical results. Our empirical analysis for the case of the Greek banks supports the superiority of the GMM methodology over pooled OLS and fixed effects models to treat classical econometric problems that arise when dealing with dynamic panel data and socio-economic variables, such as the endogeneity of explanatory variables, simultaneity and unobserved heterogeneity of the sample banks.
Fourth, this study provides not only unique empirical findings for the case of the Greek banking sector, but also presents one of the most complete pictures of board structure and its impact on bank performance by using most of the available board structure characteristics that past literature on corporate governance has focused until present. We examine a comprehensive set of board structure variables (i.e. board size and the proportions of BoD members who are independent, female, and foreign) and their contribution on bank performance under the scope that the BoD is the "backbone" of a firm's internal governance.
Fifth, we consider that a bank's board could become larger due to an M&A activity by accommodating additional board members from the acquired/merged banks. To address this issue that could lead to biased results, we control our sample banks for M&A activity with the inclusion of an M&A dummy.
The rest of the paper is organized as follows: section 1 presents the relevant literature and our empirical hypotheses concerning corporate governance mechanisms. Section 2 describes the sample, variables and econometric models. Section 3 presents the results, while last section concludes.
1. Related literature and empirical hypotheses 1.1. Board size and bank performance. The governance literature remains inconclusive whether large boards are beneficial for the organization or not. Conclusions vary not only because of differences in culture, governance regulatory frameworks or even structural differences that each country exhibits. Unfortunately, even studies that investigate the same sector provide contradictory evidence. As a result, the banking sector is not an exception. The few published papers dealing with the impact of board size on bank performance present very different results and very convincing arguments as to whether large or small boards tend to promote bank efficiency.
A sizeable body of literature supports that large boards negatively affect firm performance not only due to increased coordination and communication costs, but also to free-rider problems. Smaller boards, on the other hand, are more flexible to make quick decisions and each director has more time available to express his opinion and to be heard (Eisenberg et al., 1998; Yermack, 1996 
Independent
directors and bank performance. In the wake of Enron and WorldCom scandals, a growing body of governance literature supports that independent directors serve as better monitors of managerial decisions, since it is believed that they are not willing to jeopardize their own reputation in favor of executive managers' benefits. Considering that independent board members are not tied to the company's culture and "ways of doing business", they are free to provide their objective view and monitor the company's management protecting the interests of shareholders, reducing the conflicts of interest and as a result to promote firm efficiency, earnings quality and even the market value of the firm's stocks (Nguyen and Nielsen, 2010; Klein, 2002) . However, another strand of literature argues that independent board members lack the necessary skills and familiarity with the company's culture and unique characteristics. Therefore, their active involvement with the company's decision-making process may lead to less optimal decisions damaging firm performance ( : There is no optimal number of independent board members that maximizes bank performance.
Gender diversity and bank performance.
The literature shows that female representation has rapidly increased, especially in Western countries during the last two decades (Catalyst, 2010) . The argument behind the growing interest of the literature in gender diversity is that increased gender diversity may affect positively not only stock prices (Gul et al., 2011 ) and the attendance rates in board meetings (Adams and Ferreira, 2009 ), but also the firm's value (Carter et al., 2003) . Moreover, women have to prove additionally their abilities and skills than men in order to reach managerial positions, which in turn, may motivate them becoming efficient directors and significant contributors of firm performance (Eagly and Carly, 2003 
Foreign directors and bank performance.
The examination of the relationship between the proportion of foreign directors that are appointed as board members and firm performance has raised the interest of the governance literature quite recently and this is the reason that only few published studies report evidence on this relationship. These studies are driven by the hypothesis that foreign directors may bring new technology, managerial skills and solutions to corporate problems through their experience from foreign companies. These differences -in terms of culture and alternative ways to treat business matters -can enrich the existing know-how of the firm's BoD and lead to higher firm performance.
The majority of these studies fail to find significant results on the foreign director-firm performance nexus, although it should be highlighted that the number of relevant studies is too few in order to draw firm conclusions (Liang et 
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duality and bank performance. In the literature of corporate governance, the CEO-Chairman duality is defined as the dual appointment of the same individual to serve both roles. The majority of relevant studies agree that duality gives too much power to one executive (Pi and Timme, 1993; . This, in turn, may hurt the interests especially of minority shareholders and diminish board independence (Yermack, 1996; Khanchel, 2007 ).
In contrast, other studies suggest that the disadvantages of separating the CEO and Chairman positions are more important than the benefits for the organization (Brickley et al., 1997; Deya et al., 2011), while Lorsch and Lipton (1993) claim that splitting titles may dilute the executive's power to provide effective leadership and create the potential for conflicts between the separate title holders. Hence, following the above analysis, our next null hypothesis is: Greece has not shown promising signs of recovery from the deep recession until present, although the Greek Government in cooperation with European and international institutions proceeded to several changes in the Greek fiscal policy to increase revenues from taxes accompanied by extensive restructuring in the Greek banking industry to mitigate the size and impact of the non-performing loans on the balance sheets of the Greek banks. Our strongly representative sample includes the four systemic Greek banks that possess the overwhelming 93% of market share on average during the period under study. Moreover, our sample includes two large investment banks, four smaller commercial banks, two financial intermediaries that provide factoring services and the largest in terms of assets cooperative bank in Greece. Considering the above, we managed to build a sample of Greek banks that is weakly unbalanced. Sample banks altogether own approximately 99% of the Greek banking assets. Therefore, it is fair to support that this paper covers almost the entire Greek banking industry and, thus, utilizing this sample we can obtain a very clear and complete picture on the corporate governance-bank performance relations for the case of the Greek banking industry. Overall, our sample covers 91 bank-year observations and all data included in this study refer at the end of the year ensuring sample uniformity.
All financial and accounting data were obtained exclusively from the Bankscope database, while all corporate governance data were hand-collected from the banks' annual reports accessed from each bank's official internet portal and from the official website of the Athens Stock Exchange. All sample banks publish their financial statements following the International Accounting Standards (IAS). Thus, it is safe to say that we have managed to avoid the production of biased estimations due to different application of accounting practices.
Bank performance variables.
To validate our empirical findings, this paper employs four alternative measures of bank performance (see also Andres and Vallelado, 2008; Adams and Mehran, 2012) . The first measure of bank performance is the return on average assets (ROA), which is defined as the net income before interest and taxes divided by the average book value of total assets. The second proxy used is the return on average equity (ROE), which is defined as the net income after taxes divided by the average book value of equity. The third measure is the net interest margin (NetInterest) defined as the net interest income divided by the average earning assets, while the fourth proxy of bank performance employed in this paper is the pretax operating income (PreTaxOI) defined as the operating income before taxes divided by the average book value of the bank's total assets.
Corporate governance variables.
Extending previous literature, as presented in the literature review section, we managed to collect and input in one paper five different proxies of board characteristics: the number of board directors (BoardSize), the proportion of independent board members (IndepDir), the proportion of female board members (FemaleDir), the proportion of foreign board members (ForeignDir) and "ChairCEO", which is a dummy variable that takes the value of (1) in case the bank's CEO serves also as the bank's Chairman and (0) otherwise. Furthermore, we calculated the squared values of board size (BoardSizeSQ), the proportion of independent board members (IndepDirSQ), the proportion of female board members (FemaleDirSQ) and the proportion of foreign board members squared (ForeignDirSQ). Andres and Vallelado (2008) in their research used squares of board size and independent directors to capture significant inverted U-shaped relations. Our study, extends Andres and Vallelado's (2008) work to test whether concave relations could be traced between the squares of foreign and female directors and alternative proxies of bank performance.
Control variables.
Following past banking literature on corporate governance, we include in our models a number of control variables, namely bank size (BankSize), which is calculated by the natural logarithm of bank assets and bank capital (BankCapital) as measured by the bank's total equity divided by total assets measuring the capital adequacy of each sample bank. Moreover, to further control our panel data for individual bank characteristics, we include several dummy variables; to grasp any mergers or acquisitions that take place within a bank year, we introduce the M&A dummy variable that takes the value of (1) in case such an event occurs in a bank year and (0) otherwise. Following Liang et al. (2013) , we include a dummy variable for listed banks (ListedBank) to control for increased privatization and more decentralized ownership that takes the value of (1) in case a sample bank is listed in the Athens Stock Exchange and (0) otherwise.
Finally, following Mollah and Zaman (2015), we control each bank whether is audited by a Big4 audit firm or not, introducing "Big4Audit" dummy that takes the value of (1) in case a bank is audited by a Big4 company in a bank year and (0) otherwise. However, past literature does not highlight the fact that Big4 auditors provide services that are not limited to audit their client's financial statements, but within their responsibility as an external auditor is also to monitor the firm's internal control processes, the operating regulation, the compliance of the board's structure with the CG code and other elements that are included in the context of corporate governance. This study supports that these global audit firms through their international experience in audit and the provision of governance, regulatory and compliance services have a comparative advantage over their local competitors to ensure that their clients -especially the listed firms -operate in compliance with the CG code. Considering the above argumentation, we support that potential significant impact of the Big4 dummy variable on bank performance could imply that banks with a Big4 company appointed as an auditor are also governed more efficiently.
Full sample descriptive statistics.
In Table 1 , we present the descriptive statistics for the full sample. With respect to the measures of bank performance, we find that the mean ROA and ROE are -2.05% and -76.18%, respectively. These significantly negative results are clear indicators of the deep recession that the Greek banking system has entered since 2008 because of the severe sovereign debt crisis and the unprecedented increase of the non-performing loans. Similar findings are tabulated for the cases of NetInterest and PreTaxOI in terms of mean results confirming the financial distress that the Greek banking system faces in the last nine years. Discussing the standard deviation of bank performance measures, we can document the high volatility that Greek banks experience throughout the crisis period under study with ROE volatility reaching the record high levels of 290.65. This result indicates the high volatility of shareholders' returns and the uncertainty associated with investments in Greek banks.
Group B tabulates the descriptive statistics for the corporate governance variables. The mean board size of Greek banks (i.e., 12.24 members on average) appears to be significantly smaller than similar studies (e.g., Adams and Mehran, 2012; Liang et al., 2013; Andres and Vallelado, 2008) . However, this differentiation can be attributed to the fact that the Greek economy and the Greek banking sector are relatively smaller in terms of GDP and bank size. However, the same explanation cannot be given when analyzing the mean results for the proportions of independent (24.49%), female (6.02%) and foreign (8.62%) board members. These rates are significantly lower than those presented in similar studies, indicating that the penetration of the corporate governance culture in the Greek banking system follows a relatively slow pace. For example, Pathan and Faff's (2013) research on US banking institutions reports that US boards are comprised 24.51% from independent directors, 6.02% from female directors and 8.62% from foreign directors. The only board structure variable in our sample that seems to be in similar levels with previous literature is the proportion of foreign board members. Liang et al. (2013) calculate that large Chinese banks have 6% of foreign directors, which is 2.62% lower than our calculations. On average, 34% of the Greek banks exhibit the CEOChairman duality, which is significantly higher than the 9% on average for the case of Chinese banks (see Liang et al., 2013) . Finally, 61% of our sample banks are audited by a Big4 company. The only similar study that utilizes the Big4 dummy is Mollah and Zaman (2015) to the best of our knowledge. In their research, they find that on average 78.61% of their sample banks are audited by a Big4 company, which is higher than our bank sample results by 17.1%. Notes: (***), (**) and (*) denote significance at 1%, 5% and 10%, respectively. This note also applies for all subsequent tables. The null hypothesis for the case of Jarque-Bera test is that the data are normally distributed. 3 . These results imply that although the Greek banking system in under significant financial pressure, the capital adequacy of Greek financial intermediaries remains at very satisfying levels mainly due to liquidity assistance provided by organizations such as the European Central Bank, European Stability Fund and the International Monetary Fund. The mean results for ListedBank dummy variable shows that 54% of sample banks are listed in Athens Stock Exchange, while the mean calculations for the M&A control variable implies that 27% of the sample bank years are years during which a merger/acquisition took place. As expected, the M&A activity for the case of Greek banks is significantly higher in comparison with similar studies. Indicatively, Pathan and Faff (2013) report that the mean results of M&A activity for the case of US bank holding companies is only 9% during the period 1997-2011. Overall, our findings from the application of the Jarque-Bera test implies that all sample data are not normally distributed, except for BoardSize 4 .
Econometric models.
Based on previous empirical literature on corporate governance, this study employs data in panel form, because it is considered the most reliable sampling method when dealing with cross-sectional data. In regard to our study, panel data method allows us to treat the individual bank characteristics (i.e., the 4 To test for multicollinearity problems, we run the Pearson pair-wise correlations for all sample data. The empirical findings indicate that our variables do not suffer from multicollinearity, considering that the maximum calculated correlation is only -0.30 (between ListedBank and ChairCEO). Nevertheless, we find statistically significant and high correlations between Big4Audit and ListedBank (0.72) and between BankSize and ListedBank (0.86). Thus, we decided to exclude the "ListedBank" variable to avoid producing biased results due to collinearity problems. These results are available from the authors upon request.
unobservable heterogeneity), due to differences in factors such as bank culture, ownership structure, and business philosophy that can lead our empirical analysis to biased results. Furthermore, another important issue that we have to address is the problem of simultaneity, since we cannot oppose to the possibility that at least some of the selected CG variables are simultaneously determined with bank performance. Therefore, to protect our empirical findings against biases that may be linked with the above problems, we need to employ appropriate methodological tools that can address in the same time frequently encountered econometric problems when dealing with socio-economic variables, such as endogeneity, heterogeneity, heteroskedasticity and simultaneity.
This study aims to contribute to the limited governance literature in banking through providing empirical evidence from the application of three widely accepted econometric methodologies (Pooled OLS, fixed effects/within estimator and two-step system GMM models) allowing us to assess their ability to produce valid and unbiased results. Our first regression model that focuses on assessing the null hypotheses H 01 , H 03 , H 05 , H 07 and H 09 is as follows: 
where, the subscripts i denote individual sample banks and t is the time period (t = 2008, 2009, 2010…, 2014). The (β) coefficients are the parameters that need to be estimated through our model applications, while ControlVar comprises BankSize, BankCapital, M&A and Big4Audit, which are the selected control variables. To control for "time-specific effects", we introduce the variable YEAR, which includes the seven individual bank years taking the value of (1) or (0) for each year between 2008 and 2014 to consider the null hypothesis that time has no impact on bank performance 5 . Finally, u symbolizes the "unobserved fixed effect" associated with each sample bank and e stands for the remaining disturbance term.
This study does not limit its research subject only in testing the impact of various corporate governance mechanisms on bank performance, but extends the 5 For the sake of brevity, this paper does not report the analytical findings for the year dummies in Tables 3-5 . However, our empirical results suggest no significant impact of time dummies on the performance of Greek banks. empirical analysis in tracing any U-shaped relationships that may exist for the cases of board structure variables that were found to be significant from the application of regression model (1) . Therefore, to assess the validity of our null hypotheses H 02 , H 04 , H 06 and H 08 , we present below indicatively the regression model with the nonlinear relationship on BoardSize:
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We begin our empirical analysis with the application of the pooled OLS models. Nevertheless, we should take into account that simple linear regression methodology applied in panel data fails to address the possible correlation between the unobserved effect and the independent variables producing biased and inconsistent results. To overcome this issue, we employ as a second methodology the fixed effects (within estimator) models. Doing so, although we address the problem of unobserved heterogeneity, within estimator models fail to support strict exogeneity condition which is necessary to produce robust results. Thus, we need to employ a methodology that can treat all aforementioned problems in the same time. Following Wooldridge (2002) suggestion, this study chooses to employ the Arellano and Bond (1998) two-step system GMM models with adjusted standard errors to address potential heteroskedasticity problems. The endogeneity issue is a common problem in the governance literature. Following Hermalin and Weisbach (2003), we cannot overlook the possibility that at least to some extend bank performance causes changes in board's composition and ownership structure. However, another advantage of the GMM methodology is that we can use instruments to address endogeneity issues provided that these instruments are not correlated with the error term. Following similar research, we use the Hansen/Sargan test of overidentifying restrictions to test instrument validity.
Although the Hansen/Sargan test can provide reliable results on instrument validity another issue that we have to consider is the possibility of using too many instruments (instrument proliferation problem) putting in jeopardy the reliability of the Hansen/Sargan test results. We address this issue using the "collapse option" of Roodman's (2009) "xtabond2" command in STATA software enhancing the robustness of the instrument validity test. Finally, we also control our estimations for 1 st and 2 nd degree of serial correlation through the application of AR (1) 2013), we use lags of board structure variables as instruments, since it is logical to assume that future bank performance cannot dictate changes in the board structure of previous years and, therefore, endogeneity should not be an issue. To further increase the robustness of our results and address any downward bias of standard errors and considering that we employ a small sample in our paper present, all our GMM results are reported with the robust adjustment for small samples following Windmeijer's (2000) proposition.
Empirical findings
In this section, we present exhaustive empirical evidence from the application of pooled OLS, within estimator and GMM models. In our opinion, this methodological approach not only enables to compare our results with the few similar studies on this subject, but also, more importantly, allows to validate the appropriateness of the GMM methodology compared to the other two models employed, namely, pooled OLS and fixed effects models. Table 2 reports the results of the pooled OLS estimations with the introduction of the BoardSizeSQ variable to test whether reliable results can be produced. The results for all dependent variables (i.e., ROA, ROE, NetInterest and PreTaxOI) imply that continuously increasing the size of the board will lead to increase bank performance without a limit. Interpreting these results, it is not difficult to understand why these findings do not make sense. These results do not only differ from what previous governance literature proposes, but are also opposed to simple logic, because there should be a point at which the appointment of more directors will lead to significant increase of coordination and communication costs, indecisiveness and conflicts. Therefore, although past literature provides convincing evidence in favor of large boards, it is very difficult to believe that continuously increasing boards will always benefit firm performance. These unconvincing findings -which are in consensus with Andres and Vallelado (2008) conclusions on the validity of pooled OLS estimations -can be attributed to the non-consideration of the unobserved heterogeneity and to the problem of endogeneity.
Results of pooled OLS and fixed effects estimations.
Moreover, OLS findings support that the proportion of independent board members promotes bank performance and the positive relation between the dual appointment of the CEO as Chairman and bank performance. However, pooled-OLS results fail to reject the relevant null hypotheses H 05 and H 07 for the proportions of female and foreign board members. Finally, the F-test rejects the relevant joint null hypotheses of non-significance for all four models of bank performance. Notes: P-values of coefficient significance are presented in brackets. (***), (**) and (*) denote significance at 1%, 5% and 10%, respectively. This note also applies to subsequent Tables 3-5. To solve the fixed effect problem that the pooled-OLS models are unable to address, we employ the within estimator following previous researches. Table 3 reports the findings from the application of fixed effects models with the introduction of BoardSizeSQ. These findings are in consensus with Andres and Vallelado (2008) suggesting that a Ushaped relation exists between board size and bank performance. Like pooled OLS results, these findings are against the existing governance literature and do not consider the significant disadvantages of over-sized boards as presented in the section of literature review. The remaining findings are in line with OLS results; The proportion of independent board members significantly promotes bank performance, while CEO-Chairman duality is found also to affect positively the performance of Greek banks. Finally, F-test results imply that all four alternative models of bank performance are significant at 1%. To summarize the empirical findings presented from the application of pooled OLS and within estimator with the introduction of BoardSizeSQ variable, these models cannot be trusted to draw firm conclusions, because they lack econometric consistency, are opposed to empirically validated theories on corporate governance and propose unrealistic professional practices 5 . Thus, based on past literature, we are obliged to treat the selected corporate governance variables as endogenous and exclude the possibility of strict exogeneity (Mallin et al., 2014; Mollah and Zaman, 2015; Pathan and Faff, 2013) 6 .
In order to generate reliable results, we need to use an appropriate econometric tool that can 5 Since all models applied fail to support the significant relation between FemaleDir, ForeignDir and bank performance, for the sake of brevity, we choose not to present the resultswith the inclusion of FemaleDirSQ and ForeignDirSQ, since they would not provide any useful information for this study. This note also applies for the case of the subsequent GMM model results. These estimations are available by the author upon request. 6 We also run the same pooled OLS and fixed effects models with the inclusion of IndepDirSQ to investigate the non-linear links between the proportion of independent board members and bank performance. These findings lead also to questionable results. For the sake of brevity, we choose not to include these findings, although they are available by the authors upon request.
simultaneously deal with the potential endogeneity of governance variables and the unobserved heterogeneity of individual banks. The two-step system-GMM models with adjusted standard errors can deal with these problems that threaten the validity of our findings. They solve the problem of heterogeneity by using data in first differences, address the endogeneity of explanatory variables through the inclusion of appropriate instrumentsprovided that they are not correlated with the error term, but are in a position to predict the endogenous variables and using adjusted standard errors, we control for potential heteroskedasticity.
Results of two-step system GMM model estimations.
We present the GMM estimator empirical results in Table 4 Having documented in Table 4 the significant impact of the proportion of independent board members on bank performance, Table 5 reports the GMM model results with the introduction of IndepDirSQ, which replaces the BoardSizeSQ. An inverted U-shaped relation is also documented for the case of independent directors. These results are in line with governance theory and past researches. Additions of independent directors can bring an alternative perspective on how managers deal with the bank's problems, increase the protection of shareholder's interests and reduce the conflicts of interest within the organization. However, as findings indicate, there is a point where the benefits from adding more independent board members reaches to a maximum. Too many independent board members -especially if they do not have adequate skills or relevant professional experience in similar organizations -may lead to opposite results damaging bank performance. Considering that independent board members are not working for the company they do not have in-depth knowledge of the company's internal processes, culture or individual bank characteristics.
Moreover, it should be highlighted that the significant contribution of board size has been eliminated from Table 5 results after we replaced the BoardSizeSQ variable with IndepDirSQ. These findings could imply that the inverted U-shaped relation between independent directors and bank performance is the reason behind the concave relationship between BoardSize and proxies of bank value. However, such a generalization may be risky, considering that our models fail to provide statistically significant evidence for the links between other proxies of board composition (i.e., FemaleDir and ForeignDir) and bank performance.
The findings for the remaining explanatory variables do not differ much from those of Table 4 . The CEO-Chairman duality appears to affect negatively bank value only in the cases of ROA and ROE at 10% level, while the appointment of a Big4 firm as an auditor continues to present significantly positive results on bank value. BankSize significantly promotes bank value at 1% significance level as in Table 4 . Finally, all model validity tests verify the robustness of our findings. 
Concluding remarks and policy implications
The governance literature specialized in the banking industry experiences significant growth in the recent years. However, until present, only few empirical studies have been published assessing the corporate governance-bank performance nexus. This paper, motivated by the few past researches on this area, provides exhaustive empirical evidence for the case of the Greek banking system and for a period (2008) (2009) (2010) (2011) (2012) (2013) (2014) that is marked by severe sovereign debt crisis. This study provides the first in-depth empirical analysis assessing the impact of corporate governance mechanisms on the Greek banking industry employing most of the accepted methodological tools and variables used in the governance literature, to the best of our knowledge. Thus, this paper provides valuable information in regards with the validity of the selected methodologies, produces empirical evidence for the Greek banks where relevant empirical research is almost absent, but, more importantly, examines whether corporate governance mechanisms do have significant impact on bank performance even for a period that is characterized by high market volatility, macroeconomic instability and liquidity constraints.
In conclusion, our empirical applications and comparative analysis indicate the superiority of the two-step system GMM models to address simultaneously frequently encountered econometric problems when dealing with governance variables, such as the unobserved individual effect of each bank, the endogeneity andthe simultaneity. Robust results imply that inverted U-shaped relations exist between board size and the performance of Greek banksand between the proportion of independent board members and bank value (rejection of the null hypotheses H 01, H 02, H 03 and H 04 ).
Thus, we urge regulators and policy makers in Greece to further enforce and monitor the implementation of the governance regulatory framework in the banking industry with special focus on these two characteristics making necessary improvements in the relevant legislation where necessary. Nevertheless, these results should be interpreted with caution considering that the positive effects of appointing more board members (especially independent members as results imply) reaches to a maximum where thereafter new additions of directors/independent directors could damage the performance of Greek banks. Therefore, continuous monitoring and reevaluations on the impact of these two board structure variables on bank value are strongly recommended. Furthermore, Greek banks should choose carefully the new additions of independent board members. They should have solid professional background in the banking sector, familiarity and continuous update on the unique characteristics of the bank that serve as independent directors, and ideally management experience from banks abroad.
Moreover, this study fails to document any significant impact of other board structure variables employed namely, the proportions of female and foreign board members. However, considering that these proportions are quite small for the case of Greek banks and that the penetration of corporate governance culture seems to follow a slow pace in Greece, we urge fellow researchers to revisit these variables in the future. Greek banks should also consider the negative impact on their value because of CEO-Chairman duality. Our empirical analysis provides evidence of a weakly significant and negative impact of the Chairman-CEO combined role on bank value. These findings are in line with several similar studies (see Yermack, 1996; Khanchel, 2007; Mollah and Zaman, 2015) . Therefore, we suggest with some hesitations, however, that the dual appointment of the CEO as Chairman should be avoided for the case of the Greek banking industry, since it gives too much power to one individual and this, in turn, may hurt the interests of the shareholders and increase the agency problem.
Finally, we propose some potentially useful policy implications that can be implied from interpreting the positive (however weak) impact of the Big4Audit control variable on bank performance as documented in our GMM estimations. Although we treat this variable as an individual bank characteristic, these findings could imply that the appointment of an external auditor that has a strong brand name and global know-how in the provision of auditing services, can contribute to the conformity of the bank with the governance regulatory framework and increase shareholder's confidence on the quality of the audit performed. This could prove beneficial especially in the case of Greece, where the lack of society's confidence in the banking system is very high due to the crisis. Thus, we urge banks to appoint auditors with worldwide reputation and experience. This, in turn, may lead to multiple benefits for the bank ranging from up-to-date audit processes to potentially increasing bank performance. Regardless the debate arising from this suggestion, it should be acceptable that a diligent audit performed by specialized and well-qualified professionals enhances the transparency of financial statements, the confidence of shareholders and among others the bank's compliance with the mandatory (and, in some cases, voluntary) aspects of the Greek corporate governance legislation.
